Effect of human interferon beta gene transfer upon human glioma, transplanted into nude mouse brain, involves induced natural killer cells.
We investigated the immunological responses induced by human interferon beta (IFNbeta) gene transfer in human gliomas produced in the brains of nude mice. A suspension of human glioma U251-SP cells was injected into the brains of nude mice. The IFNbeta gene was transferred by intratumoral injection with cationic liposomes or cationic liposomes associated with anti-glioma monoclonal antibody (immunoliposomes). When intratumoral injection of liposomes or immunoliposomes containing the human IFNbeta gene was performed every second day for a total of six injections, starting 7 days after tumor transplantation, complete disappearance of the tumor was observed in six of seven mice that had received liposomes and in all seven mice receiving immunoliposomes. In addition, experimental gliomas injected with immunoliposomes were much smaller than those injected with ordinary liposomes following delayed injections beginning 14 days after transplantation. An immunohistochemical study of the treated nude mouse brains revealed a remarkable induction of natural killer (NK) cells expressing asialoGM1 antigen. To investigate the significance of NK cells in the antitumor effect, we injected liposomes or immunoliposomes containing the human IFNbeta gene into tumors in nude mice depleted of NK cells by irradiation and anti-asialoGM1 antibody administration. The antitumor effect of the liposomes or immunoliposomes was abolished. Subsequent subcutaneous glioma challenge of the nude mice after intracerebral tumor implantation and gene transfer resulted in no subcutaneous tumor growth. These results suggest that the induction of NK cells is important in the cytocidal effect of liposomes or immunoliposomes containing the human IFNbeta gene upon experimental gliomas.